A regional GNSS network consisting of 202 permanent GNSS stations established to study the recent crustal strain deformation in the Ukrainian territory. The GNSS observations (from December 7, 1997 to January 28, 2017) collected and processed using Bernese GNSS Software ver. 5.2 in accordance with the recommendations of the Central Bureau of the EUREF Permanent GNSS Network. Based on the above results the velocity vectors were estimated using Bernese GNSS Software ver. 5.2 for the future calculation of deformation. In particular, ellipses of distortion, rotation, maximum shear strain, and deformation area are obtained. Due to the differences in rate of the horizontal extension and rotation the area is divided in two main blocks. The first block shows compression that prevails in the North-East direction. Stretch in both directions is prevailing on second block. The obtained results can indicate the presence of some force which could effect on the study area.
INTRODUCTION
The National atlas of Ukraine gives such a geological characteristic: "The territory of Ukraine is characterized by the diversity of geological structures the composition of which is a reflection and consequence of the complex and long history of the geological development. Belonging to two major geostructural types of the continental earth crust, they correspond with platform and folded regions. Within the boundaries of the East European platform, such main structures are distinguished: the Ukrainian Crystalline Shield, the Volyn'-Podillia plate, the Dnipro-Donets' depression, the South Ukrainian monocline (the Black Sea coastal depression), and the southwestern slope of the Voronezh massif. Features of the modern tectonic stage are: migration between zones with different types of crustal movements (unidirectional, oscillatory); quasi-periodicity of movements of the earth's crust fixed in phases, stages, and substages that differ in the movement intensity, deformation style, etc.; manifestation of vertical and horizontal movements, as well as complication of the tectonic component of movements of the earth's crust through halogenic, glacioisostatic, and technogenic components." More details can be found on the Atlas website 1 .
At the present stage of science progress in the world Global Navigation Satellite Systems (GNSS) are used for a wide range of scientific tasks, in particular, in geodesy, geodynamics, cartography, cadaster, meteorology, etc. This method does not depend on many external factors, such as weather conditions, and provides a high level accuracy of satellite observations at permanent GNSS stations. GNSS observations accumulated over a long period of time and the precise coordinates make possible to obtain high-precision coordinate time series. The velocity vectors for each GNSS stations can be determined using the homogeneous time series. Such results for a long period of time can be useful for geodynamic research.
The creation and subsequent development of local GNSS networks on the territory of Ukraine made possible to study the crustal strain. At the GNSS Data Analysis Center Main Astronomical Observatory of National academy of sciences of Ukraine (MAO NASU) the crustal strain for the northern region of Ukraine was determined (Ishchenko, 2017) . The results showed the investigation prospect of carrying out for the whole territory of Ukraine. It should be noted to how a variety of non-tectonic factors might affect the velocity values including groundwater and surface water, human activity, mass movement that might effect on the GNSS station, and so on.
INPUT DATA FOR GEODYNAMIC INVESTIGATION
To estimate the deformation of the earth's crust, the coordinates and the velocity vectors from permanent GNSS stations located in Ukraine territory were used. GNSS observations of state, academic, university and commercial networks of Ukrainian were used. First of all coordinates from GNSS stations based on reprocessing and regular processing were obtained. It was done in accordance with the recommendations of the Central Bureau of the EUREF Permanent GNSS Network (Guidelines for EPN Analysis Centres, 2013). The a priori coordinates and velocities of stations were taken from the IGb08 (Rebischung et al., 2012) catalogue 2 with a reference to the epoch 2005.0. To define the coordinate system, the minimum constrain condition No-Net-Translation on the coordinates of stations RIGA, MDVJ, BOR1, JOZE, GLSV, POLV, UZHL, WTZR, GRAZ, BUCU, SOFI, MATE, ISTA, CRAO, ANKR, ZECK and NICO was applied, ("stars" on Fig. 1 ). The Bernese GNSS Software ver. 5.2 (Dach et al., 2015) developed at the Astronomical Institute of the University of Bern (Switzerland) was used to obtain solutions.
As the results, the consistent coordinate time series of coordinates for the entire processed period (December 7, 1997 -January 28, 2017 were obtained in the IGb08 reference frame To estimate the velocity vectors the equalization of the files of normal equations for all 233 GNSS stations was carried out (Dach et al., 2017) . However, not all GNSS stations, whose velocities were estimated, can be used in further studies related to the deformation of the earth's crust. This is due to the geographic location of the permanent stations and some features of the assessment of velocity determination. First of all, stations located far away from considered area and stations that had observations in less than three years were rejected (DeMets et al., 1994) . After that, from 233 remain 108 GNSS stations, which can be used for future investigation of crustal strain. The GNSS stations and velocity vectors in Fig. 2 were shown.
Fig. 2. Field of velocity vectors for GNSS stations (only horizontal component, m/y)
In Table 1 
CRUSTAL STRAIN RATE
The main idea of the method of determination the deformation of the earth's surface using geodetic measurements is based on tectonic movements which are considered as a superposition of three general types of motion. This is a parallel translation, rotation, as absolutely solids body, and distortion of the earth's surface.
Additionally, the Finite Element Method (FEM, Reddy, 2006) was applied for geodetic data, because this algorithm makes sense for the small size of the study area. This method is appropriate to use when parameters of several points are known, and there is a need for approximation to the entire area. For a more precise approximation the territory is divided into smaller dimensions (usually triangles) and the problem of approximation is solved within (Starostenko et al., 2011; Lazaruk et al., 2015) . There is a need to continue monitoring of these processes in future with a more densified network of GNSS stations.
